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(57) Abstract: An amplifier circuit for AM broadcasting for amplifying 
an inputted AM broadcast signal by an FET and outputting it The ampli- 
fier circuit comprises FETs for signaj amplification which are P-channel 
MOSFETs (4. 5) of relatively small flicker noise. While suppressing the 
flicker noise to a lowest possible level, more circuits including the RF 
amplifier for AM broadcasting can be integrated on one chip, thereby re- 
alizing small size and low noise of the circuits. 
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3>f;i/Ll, L2tCj:y^$n-5. ZL©|SH3IIG& 1 0 
4©— Sfi^vc cfcg^snxv^. ICI 
0 61* M 10 4 ^^ffi^j^nfeR Fif(@f§-^S: 

a*u $*is>>f. mm(mg&zz'£ttAMtim& 
mizt&mte&.m<Mg-%m$:fio *>©•*?&•&. 
[0005] 03 (b) izm?&$\z* &mt® 

{^^©AMJ&£|gfStIIi&WU 3>f>tl0 1^ ig 

fitio2t, «WM»iFETi 03i:> T^S^y^y 

■y-105^ IC106L 3^H0 7m«S 

*vrns. ^.(Do^y^y^i o 1, ^5102, # 

^*g0IJSFETl 0 3. ^n^-r^l 0 5£J:tf=J 

0 i\zj:^XRFTyz?tmf&2n£o 

[0 0 0 6] 

BBWjWWftbJ: 3 ifi^ 2.4GHz^ 

5 gh z&&¥(Dmmmm^*&.5M&miiz&\,^T. 

R F W&D%mt1fi&&> h ^tl^T'T-^n^©MS!l 
»«i:bT^v^ , Wcs)^atiTv^fcRFE»SCMO 
SttHWCty l^y^lCilt&fcLS I#lfi5££*XT^ 
S. HHttC 7 6M~9 0MHzfflJi)«^t5 
FM5m<D§:mmz&^X%. RF!S8&S:CMOS;&fl5 

tC*»$nSRFIHi^©*lC^ RFT>^=fo-^**tT 

[0 0 0 7] ittfCttUT, AMSSH©S^T'li, 0 

M) ®JFET10 3&ffiV^'J, ^©iSt^D-fe^. 
^CMOSg^i:M^-5^tt>. AMScjHS©RFT>^" 
lilfe^i: UTIC106 ©^>y -Jtt-KmmSht 1>XM 
|gS4^T^^fc 0 zitiii, MOS^«©«gPT'^-rs 
7'Jv*ltt (1/fW) ©i^5:#^bT©3tT* 

[0008] ■r^'fe, ^y^AJHFii. ^©y-fxi/ 

3g*©#£4;L CMOSHB&tC=!:yRFT>^2:«^b 



3 

3 0K~17 10KHz©t» 15 3K~2 7 9K 

h z <nmmt£ Eoxmmn^ zm^ Aumm^mm 

CMOSERfCjcURFT^&flWtl- 

[0 0 0 9] -etiDfc&lC f&feli. RFT^^tCJFE 
Tl 0 3jW§H&*iT*fe. *fc, JFET10 3K3E 

^■^^ RF7>:7fcffii©RFig»*2:#tci^<s»^ 
iMttftZ) «fc e> KHH»^»ft/J>S!{fc+*i i:*«^S*v^ 
[0010] 3fe#U!tt. z©i:e>&P^S£fi¥&-f Sfc#> 
^e>AMjSg^©RFr^=feflfi®IlI8&i:*tC 1 *y 

[0 0 11] 20 
Pf^*;i/MO S F ET\Z J; y^Lfcihfc^tlUil- 

[0012] #mi<zm(om&T*iz. ±s3P3^*;i/M 
o s f e twu ±8EA*snfc AMimm^zmmtz 

fc&C^lODP^-Y^l/MOSFET^ ±I3H1C0P 
f1?*MO S FETfrb&tlZtl&m^ZAGCfflffl 
■f2>t=.#><Dm2<DPfr*)lMOSFET 30 

[0013] *mi<b*<m®fmx\-& a^s^a 

M#C^^£^iii^Sfcifc©3l 10Pft*;i-MO S F 
ETfc. Jii2^1©P^ J P*;i'MOSFET^e»m*S 

*i5ft-f-£ a g cfmirz>t=.&>oy%i 2 © p^-y *;i/MO 

SFETt, ±ISIg20DP^^*;i/MOSFET^e>m 
Afci 

[0 0 14] A#£*vSA 
fc«b05HicDP^-v^;i/MOSFETi:, ±SBtgitf>P 

•^■V S F E Tlzm^faU Ttt&TL&felbO) 
mKH. _hK»lCDP^*-n/MOSFETA»&m*a 
tvS'fa-^-& A G Cf tJ^-r-Sfc*©^ 2 © P^^r ^;PMO 
SFETil, ±|B^2©P^^*;i/MOSFET^e>ai 

[0015] ^^(D^amonmviA. jjbsiu ©p 

^*;]AflOSFET£l±fEgl2<Z)P^-V*;i'MOSF 50 
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ETfc&*^3-K«S»Lfcii:S:««t-ra.- 

[0016] *3mo>zo>tti<Dmmxit. ±ibp?-v* 

MO S F E T<D*V*jmi§&ffl%te& y < b 

[0 0 17] ±K©J:^»C«l«bfc*«^CJ:*Ui. N 
ft^MO S F ETiZj&*T&mmfflgX'%7V vf) 
Hmtf'bZ V \ P ^-V *;i/MO S F E T IZ <fc y AM£fc&5 
tf) R F 7 > ytfUffcl* *l& ©T% 7 U y timg(D IsKjl 
ST*8*£W/h3 AMjfcmB©RF7> 
y#<©E»«:MO SflSStCT l^y^fc* 

[0 0 18] *fc, *«W®*fiCD««KJ:*itt P^-V 
*;i/MOS FET©*--v*/l®BI«::*:a< ££z:£k:J: 

[0 0 19] 

izm^xmrn-t-z. muz* xmmmizzzAMM 
iz. jg$mm<DAMffimmmmiz, n>?>vi 

mUZ, 3t. HlfflPft*;i/MOSFET4 
i2©Pf-^*;i/MOSFET5^ VmSS»6t 

[0 0 2 0] zzx\ nyryvut. BS14V^7> 

T±fr*^2tizAMimm^(bwmfrit*>v h-rs 

t=.&>0%<DX$>^o £fc. &3fi2, 3Wu miOP-M 

0 S F E T 4 (Ctt^fe'tY 7* &#x5fc«)6Dt>tf)T*3D 
y, ««V cc^5> Kfc©W£B£WcifiR3*u 

[002 1] 3I1GDP-MOSFET4&, -ny^y*)- 

1 & >)&±zttAMimm^*mm^&r~tbv>*jv>-T: 

■€■©$"- Mijfflft 2, 3<04»lffl^-KK:**3> 
■7>-9- 1 tdBKSfw v-.xi4«RV c c izmftZtu 

K W 2 © P -MO S F E T 5 CDV-X(C^S 

[0022] B2(DP-MOSFET5ti % Il©P- 
MOSFET4^6>m*Sn-5RFfI#$:AGC (Auto 

Gain Control) $Mir2>t-&>(D%<D-£2bZ>. ^<D>f- 
httAGC«E®«RK:jfi»S*U y-Xl*Hl<Z)P- 
MOSFET4CDKW>lC^$tU KWVttHWI 
E»6»Cjjg»SnTV^." Jfcfe. ^2©P-MOSFE 

[0023] |H!igmg&6{i, f2fflP-MOSFET5 

^ e> m^j $ tt-s -a g c$op $ nfc r f *mmm% 

bTmiJt-S^COT'fey, Hi3>r>tClfeJ:tfH 

«a>f^Li, L2ic<ty«i^$tis. z.<DmMa&6 

{±, SSbWB 2 CD P -MO S F E T 5 <D K U-f >tC 
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[0024] vxt.omm» <bj&z>*mmm(D AMwm 
Nitwit Mwsgmkz&estiAM 

y^WKiiawbatiTfiy, HMiiBfr6©m;itfB#i*. 

mtf^LftV^=^©lC#^$*l*. 
[0 0 2 5] «WC ±IB©J:e)lC^LfcAM«^it 

mme>mttmm?z>. ia3tuftvvr>r^-j: 

hU ^©ffi7J*S-l§-£f|l©P-MOSFET4T*:ffi|iI 10 
-eLTs fgl©P-MOSFET4ckyffi7J£;ft 
R S:I2fflP-MOSFET5 Tf— j£© l"<;i/ 
tCAGCfOPLT, H0f||HlB&6tCffi7j1-* o 

[0 0 2 6] £©«fce>lc 4^|g6©^^CfeV\T^ 
*t*affl©^ 1 OP-MO S F E T 4 tAGCWmmom 
20P-MOSFET5i:&Axa-F^U AMifc 

ZlttfT'^*. ±fe, Z10*X3-Mt AGCfSfl 20 
T*£*. 

[0 0 2 7] $e>lC, H3SiIli&6^ I20P-MOS 
F E T 5fr 6>ffi:fr$nfc-)£ W<;i/©R Ffg-SffeiSM ift 

7?«, AMafiaSfBCigR^ycD^&fToTAWi 

#©W9«?3fci:*KU mantes wr*«B. ffi&* 

[0028] H2ii, *mmm<DAMffimmmm 30 

Cffl^TV\*P-MOSFET;i3J;tf-?-©fffi©MOSF 
ETffl7'J y **ttfO>49tt&3*"*HTf**. 12 2 ICS** 
«fc e> IC MO S^^OrtSR^tgPT'&S 7 U v 

«. -e©y >f x \"<)\>tf>mwm^mm lt *s < ft 

-g-©t§£rtC R F 7>7*&MO S EBfcT«raWS >> -f 
X l/^tt J F E T & JBv**»&tCjfc'*t *3 < ft*. 

[0029] L*»U N-MOSFETilP-MOSF 
ETfcSMUfe^ P-MOSFETteN-MOS 
F E T\Zifr<X<&mmffl&Z*)S -4 Xl"<MM\Z < ft 40 

tWB©FET4, 5&» N-MOSttCMOS'Ctift 

*o 

[0 0 3 0] b^=fe», P-MOSftlBilCMOSftffiT* 

mmtM AMmm<DR Fim4&*: i*y -fizm 
«ftr* n^±#cD/j^f t sugi-r *z. 



#T*£*. raUMOS^ , n-feXT*RFEl5i&©^ 
£§£g-r*z:i:#T'£*©T% SStlg&ffiB&ffcbTlS 
gnxhfcllEl^-rscitfcT'g*. =t*»*AA RF@ii& 
feWft < . -^©^©^-X/t^ KUB&ft tf*> 1 y 
^Wic * i: «>T;$fcgftfc** d £ %> wc&*. 
[0031] mz, 7 y* wc/ivs <■*•*&«> 

©X*&JaTfCSffi-r*. jRlfeJ:t«K2©P-MOS 
FET4, 5lCfc^-C, (fe*V^i^UT) 
4%*iI&T'&*-3^ *)V<DWm 5r7CS < ** 3 £ fC <fc 
U, 7 U ? J: U/hS <8«W*£fc#T**. 

[0 0 3 2] FET©^-y*^4R. 

*#<fc*©*W*U\, 9t& HEmm»9«:S^MI 
^©RFT^^&CMOSEK&T'l^-r*^-, MO 
SFET©^-V*>M@. 5=-Y*;i/fi£LT0.7/*mX1.5 
/im, 0.6/tmX1.4/ia 0.2ittmX1.0/t mSLgg©*;© 
>W8V>&4VO***<. *H^^.©AMS6iM©RFr 

P-MOSFET4, 5fc«^5£fc;W#*LV*. «*. 
{£. ^-v^^iSrlOOOAtm, ^^1:2^111^^ 

[0 0 3 3] ft& RiUCBWUfeSfSESOKW*. 
feUSS** fC&fc o T©J«frft©-0!IS:3* L =fc©lCil 

S*vmft6>ftv^©-e&* 0 -tft*?t»> #?jS93te*© 

A^rtgT*fe*. 

[0 034] 

AMifcGlM©RFT>^'&-&t/J: y#<©ES&& l^v 

^±ic*»^-r*3t*>T*#, ©^©/j^-fbiiigy^x 

ftfcfeSIPH-rsii:*^**. P^^^bMOS 
FET©^^^®KS:7CS<i:*ri;lC«J:y, 7'J>y 

[ia®©i§smftsi^] 

[HI] 3^Q^ffi{C«t*AMS^i#tiiIlI^^^ 
[02] 7'J»; *$!^©4fttS:^i-0T'fe*o 

[03] ffl&AMtis&tmm<Dm&&s&tt& 

*o 

[^#©Si^] 
1 

2, 3S*fli 

4 'g-^ifiISfl§©^l©P^-V*;i/MOSFET 

5 AGCffpffi©H2©P^^^MOSFET 
6 
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[02] 



*3gJS»ffl©AMtt&fflii«BB 

oVc c 



1 * J a reiz 



r i AGcms 

2-* 



X At i 



N-MOS 




-MOS 



JFET 



[03] 



AMftSIM 



£$®AMttj££1il9B 



10*'* 



X 



io2 T 

(a) HSPBIBa 



*?03 



1 c 



~106 



Vec 
3-107 



101 103 |i 

Xt> ' It— I— % 10! 



105 

102-" 
(b) aBSStSSSC 



1 c —106 



F#-A(##) 5J092 AA01 AA13 CA41 CA91 FA15 
FA16 HA10 HA16 HA25 HA29 
HA30 HA35 KA13 KA44 KA47 
MA17 MA21 QA01 SA01 TA03 
UR02 UR13 VL03 VL05 VL07 
5K061 AA01 AA10 BB03 CC08 CC18 
CC52 JJ02 



